Abstract A 71-year-old female presented to the emergency room eight weeks status post open heart surgery for aortic valve replacement with right-sided chest wall pain and swelling. Computed tomographic (CT) angiography demonstrated a hyperattenuating structure arising from the right internal mammary artery surrounded by a heterogeneously-attenuating fluid collection in the anterior right chest wall, compatible with a right internal mammary artery pseudoaneurysm with surrounding chest wall hematoma. Follow up color Doppler ultrasound confirmed the diagnosis. Under direct ultrasound visualization, we injected four hundred units of thrombin into the neck of the pseudoaneurysm using a 25-gauge spinal needle. Postinjection imaging demonstrated a successful cessation of flow within the pseudoaneurysm sac. ª
Introduction
Internal mammary artery pseudoaneurysm are a rare complication of sternotomy procedures, central venous catheter placement, and pacemaker placement [1e3] They have also been reported in the setting of vasculitides and connective tissue disorders [4, 5] . It important to diagnose and treat pseudoaneurysm of the internal mammary artery because life-threatening conditions, such as hemothorax, may develop [6] . Furthermore, patients may report pain and tender at the site, which responds to treatment (see Fig. 1 ).
Magnetic resonance imaging (MRI), computerized tomography (CT), and ultrasound are all useful techniques used to visualize pseudoaneurysm. However, ultrasound is the only technique that is useful in both diagnostic and interventional settings.
While open surgical treatments have been the gold standard treatment in the past, recently, minimally invasive techniques, such as thrombin injection, have been successfully used to treat these aneurysms [7, 8] .
We report a case of an internal mammary pseudoaneurysm treated with ultrasound-guided thrombin injection. 
Case report
We report a patient with a pseudoaneurysm of the internal mammary artery eight weeks status post open heart surgery for aortic valve replacement treated percutaneously with a local thrombin injection.
The patient is a 71-year-old female with a history of peripheral vascular disease and coronary artery disease. She presented to the emergency room eight weeks status post open heart surgery for aortic valve replacement with right-sided chest wall swelling, worsening since the prior evening. Of note, her hospital stay for the surgery required placement of a right-sided chest tube with pleural effusion. Shortly after the surgery, she reported noticing a swelling over the right chest wall, adjacent to the surgical incision site. Following discharge, the swelling increased, as did a sense of burning pain in the region.
Computed tomography (CT) angiography revealed a heterogeneously-attenuating fluid collection in the anterior medial chest wall, measuring approximately 11.4 Â 4.8 cm in the axial plane, consistent with a large hematoma. Within this collection, there was a smaller hyperattenuating structure appearing to arise from the right internal mammary artery, measuring 3.8 Â 3.7 cm in the axial plane, compatible with a pseudoaneurysm sac. A follow-up ultrasound of the right chest wall for further evaluation confirmed a pseudoaneurysm within the right chest wall. The neck of the pseudoaneurysm measured approximately 0.6 cm.
Because of increased pain and continued growth of the pseudoaneurysm, our patient received a local thrombin injection. Under direct ultrasound visualization, we injected four hundred units of thrombin into the neck of the pseudoaneurysm using a 25-gauge spinal needle. Post injection imaging demonstrated a successful cessation of flow within the pseudoaneurysm sac. There has been no evidence of recurrence or post-treatment complication in the year following the procedure.
It is unclear if the chest tube placement or the aortic valve repair precipitated this complication. Regardless of the etiology, this is the first reported case of internal mammary artery pseudoaneurysm with a description of a successful thrombin injection as therapy.
Discussion
Iatrogenic pseudoaneurysms are a known complication of arterial catheterization. In 1986, Cope and Zeit introduced the use of thrombin for the treatment of pseudoaneurysms [9] . Since then, thrombin injection have proven to be an effective treatment for iatrogenic pseudoaneurysms. Thrombin administration to treat femoral artery pseudoaneurysms has a high success rate (94%e100%), a low complication rate (2%). Its efficacy has also been demonstrated in various other arteries [10, 11] .
